The automotive and petroleum industries are facing difficult international competition, government regulations, and rapid technological changes. Ever-increasing government regulations require improved fuel economy and lower emissions from automotive fuel and lubricant systems. Higher energy-conserving engine oils and better fuelefficient vehicles will become increasingly important with increasing emphasis on saving resources and reducing engine friction. Identification of industry research needs for reducing friction and wear in transportation are critical for improving fuel economy and extended vehicle reliability. There are hundreds of tribological components, from bearings, pistons, transmissions, and clutches, to gears and drivetrain components. The application of tribological principles is essential for motor vehicle reliability and energy conservation.
Automotive Lubricants and Testing will provide a comprehensive overview of various lubrication aspects of a typical powertrain system, including the engine, transmission, driveline, and other components, and will address major issues and the current development status of automotive lubricant test methods. In North America, engine design engineers and tribologists are constantly challenged to create innovative products that meet more demanding emissions and fuel economy targets. Current research and development on engine cylinder components include new designs, materials, coatings, and surface treatments with the goals of weight reduction, longer life, higher operating temperatures, and reduced friction. To assist the automotive industry in achieving lower emission standards, higher fuel economy, and longer drain intervals, the petroleum industries and additive suppliers are developing low-SAP (sulphur, ash, and phosphorous) fuels and higher fuelefficient performance lubricants.
Automotive Lubricants and Testing covers lubrication fundamentals and lubricant testing methods that are influenced by lubricant additive formulation and engine hardware changes. There are few existing publications that provide such a correlation between test methods and lubricant formulation technology. The most current ASTM specifications and all current International Lubricant Standards Advisory Committee approval systems for automotive engine lubricants are included in this text.
In addition, current standard test methods for automotive lubricants and the other bench test methods or test simulations developed for the powertrain system are reviewed. Although much of this handbook is focused on powertrain systems and engine lubricants, other automotive lubricants such as transmission oils, chassis lubricants, gear lubricants, and lubricating greases are also covered. Tribological bench test methods and automotive specialized lubricant testing to be used in a laboratory or mechanical devices for simulation of engine or powertrain system operating conditions are also described.
The lubricant in a powertrain system is subjected to very complex wear conditions in different parts of the engine. These conditions are due to variable patterns of driving behavior and lubricant contamination by reactive combustion gases and particulates that create difficulties in the correlation of actual engine/lubricant performance with simple bench tests. Therefore, a key feature of engine oil development and testing is the use of real engine tests to assess lubricant behavior in the complex combination of conditions present in an engine. Automotive Lubricants and Testing also covers the major test methods for typical engine components (gasoline and diesel), engine oil characteristics, engine material evaluations, and the current industrial standard test methods for chassis and drivetrain systems. Included are detailed descriptions of the tribological testing challenges associated with various automotive engine components, service effects on automotive lubricants, standard bench and engine sequence test development, and updated engine oil specifications for gasoline and diesel engine lubricants.
This handbook contains 26 chapters covering the powertrain, transmission, chassis, and drivetrain systems. In addition, the advanced lubrication and tribochemistry of powertrain systems have been included, such as diesel fuel lubrication, specialized automotive lubricant testing development, and biodegradable automotive lubricants. In addition, we have generated an appendix that includes abbreviations and technical terms, all ASTM reference documents, and updated standard test methods for engine oils, transmission lubricants, gear lubricants, and grease. 
